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Abstract

The aim was to develop an electronic data capture (EDC) system to capture patient-reported outcome (PRO)
measures successfully by automating processes identified as barriers to implementation. Clinical success,
research impact, and patient acceptance of this system were evaluated during a pilot and a follow-up period 2
years later. During the pilot, there were 44,831 eligible visits. Capture rate was 99.0% (44,374 visits) and
completion rate was 99.4% (44,108 visits). Capture rate was 99.4% and completion rate was 95.2% during the
follow-up period. Zero help desk tickets were put in for the EDC system during either time period. Patients
accepted the EDC system both during the pilot (1.4% refusal rate) and follow-up period (1.2%). An automated
Structured Query Language server feed provided data used to produce numerous abstracts and manuscripts.
Automation was crucial to overcoming implementation barriers and delivering PRO scores to the electronic
health record in real time with minimal impact on clinical workflow. Automation also has supported PRO
research.
Keywords: electronic data capture, patient-reported outcomes, clinical data, process automation, software
development, PROMIS

Introduction

C

urrent health care discussion is often focused on
practicing ‘‘patient-centered care.’’ Patient reportedoutcome (PRO) measures incorporate the patient perspective
into the treatment process1 and can enable individualized
care by driving patient-centered discussions2 and, if integrated into clinical practice, can provide a foundation for
shared decision making, which can improve quality outcomes.3–5
The Patient-Reported Outcomes Measurement Information System (PROMIS) was developed as a standardized
metric that is valid and reliable independent of patient
condition.6 PROMIS has numerous validated assessments
across 3 domains including physical, mental, and social
health6 and is available in a computer adaptive test (CAT)
format. Both static and CAT PROMIS measures have been
shown to have greater responsiveness and fewer floor and
ceiling effects than static legacy PRO measures.7–10 Additionally, the CAT format allows patients to complete assessments with fewer questions and lower patient burden,

which can improve survey response.9,11 The benefits of
PROMIS are well suited to large-scale data collection and
building data sets that can provide information on outside
factors that may affect treatment outcomes12–15 and serve as
markers that can promote self-care in certain populations.16
Electronic data capture (EDC) is necessary to use PROMIS CATs. Compared with traditional paper-based methods, EDC improves data integrity,17,18 accuracy,17 and
validity.17 Patient response toward EDC has been positive
overall19 with some patients preferring EDC instead of paper forms.20 Data collected via EDC also can be accessed
quickly when needed, improving clinical care processes and
reducing utilization.21
Many previous implementation attempts have revealed
barriers that prevent widespread EDC adoption. Ease of use
can be one of the most significant barriers to successful EDC
implementation,22 preventing implementation within the
time and effort constraints of clinical workflows.19,23–26
Data-related concerns also can strengthen EDC implementation barriers. Accurate data transcription between
information technology (IT) systems,27 the need to
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accurately link separate data sets together,28 and interpretation guidelines for the data29,30 are EDC-related concerns
that can become barriers to implementation.
In 2015 a custom web-based electronic assessment delivery system (WUPRO) was created that supported the
successful large-scale implementation of electronic PRO
data capture for all eligible ambulatory visits within the
department of orthopedic surgery. WUPRO was developed
specifically to fit into existing clinical workflows, provide
actionable PRO scores to providers in real time for use
during clinical visits, and link to other systems to help expedite nonclinical PRO data use. By using a development
philosophy balanced between system usability and staff
adaptability suggested by Lorenzi et al,31 implementation of
WUPRO was uniquely successful at integrating within existing clinical workflows while simplifying, through automation,
the data capture process leading to accurate, near-perfect
data capture.
Methods

Development work began with a requirement-gathering
process during which a project manager documented existing clinical workflows after meeting with a cross section of
clinical stakeholders. This group included physicians, high
and mid-level clinical administrators, and clinical staff who
would be using WUPRO within clinic. After further refinement of the clinical workflow, discussions moved forward concerning proposed features and how clinical
stakeholders ideally wanted them to work outside of workflow considerations. The project manager regularly communicated, discussed, and refined these requirements with
the technical development team whereby subsequent technical solutions were conceptualized. After gathering initial
requirements, further development of WUPRO features was
flexible, with communication between different stakeholder
groups on technical and clinical sides. As features were
developed, input from a collaborating group of multidisciplinary personnel (software development, project management, clinical providers, and administration) was provided
regularly and resembled the team science for implementation approach.31 Clinical stakeholders then determined what
features worked best or needed further refinement to minimize workflow impact while satisfying requirements. Upon
completion, technical and clinical stakeholders worked together to test individual features in an environment that
closely emulated that of the clinics. After completion of a
minimum viable feature, development continued to refine
and expand features based on staff feedback.
WUPRO was built as a web-based assessment delivery
application using current Microsoft platform technologies.
To be implemented successfully within existing workflows,
WUPRO was designed to be integrated with preexisting
technological systems including patient scheduling/clinical
electronic medical record (EMR; GE Allscripts, Chicago,
IL), local active directory authentication, and new systems
including Northwestern University’s Assessment Center
Application Programming Interface (ACAPI). To communicate with existing clinical software, WUPRO uses a
trimmed down HL7 messaging system (Figure 1).
While WUPRO’s basic assessment delivery functions
were in development, a clinical workflow analysis was
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conducted on the preexisting paper-based PRO collections
and assessment selection was identified for automation to
speed up and simplify the process. Paper-based collections
involved identifying patients manually via provider rules or
chart review, printing assessments, and manually attaching
them to the patient’s clipboard, a burdensome process that
needed to be completed the day before the clinical visit.
To automate assessment selection, WUPRO features a
customizable rule system whereby department administrators use a self-service control panel to create assessment
selection rules (Figure 2). As WUPRO receives HL7 messages from the scheduling system, scheduling information
(eg, provider) is interpreted and the appropriate assessments
are selected by WUPRO automatically. With WUPRO, staff
only have to open a provider’s schedule, find the patient,
press the assign button, and scan a WUPRO-generated quick
response code with an iPad mini.
Previously, after completion, existing PRO assessment
results collected during clinical visits were manually entered
into the patient chart, usually through a process of scanning
the paper form as a pdf attachment. The time required for
this process meant results generally were not available for
use during the clinical visit at which they were collected.
Additionally, result data cannot be queried within the EMR
and access requires manually opening PDF files, finding
answers, and/or calculating scores.
To provide actionable data to providers, the PROMIS
CATs are scored automatically through the ACAPI and
WUPRO automatically inserts the t-score into a result HL7
message that is delivered to the EMR. The EMR picks up
this result and places this value into the patient chart as a
discrete queryable alphanumerical data value. This value is
treated in an analogous manner to a lab result and can be
viewed graphically as well as in a table showing previous
scores (Figure 3).
To support data access outside of clinical applications, a
subscription-based Structured Query Language (SQL) feed
from the WUPRO data warehouse automatically provides
current PRO data into a ‘‘mixing bowl’’ to be joined with
clinical data from the EMR by a unique field that ensures
data accuracy between the 2 sources. A simple query request
to get joined data from both sources replaces a burdensome,
manual joining process that required chart review. Additionally, WUPRO also can send data directly into REDCap projects. Utilizing a REDCap API key, researchers
upload a patient/visit list and WUPRO automatically searches for PRO data in the warehouse that corresponds with
the event table in the REDCap study. Staff verify and select
the appropriate found visit data for download into score
instruments within the REDCap study.
Alongside automating direct EDC processes, related
support processes also were identified as critical to implementation. Administrative reports provide quantitative
evidence to track staff performance, measure implementation success, and provide evidence of data integrity. Initially, administrative reports would be compiled manually
by reviewing the daily clinic schedule and checking a second list of patients who did not receive assessments. For
patients who did not receive assessments, administration
manually reviewed staff notes indicating why patients were
excluded (eg, refused) and manually computed administrative statistics.
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FIG. 1.

HL7 message.

WUPRO automatically provides staff with a list of patients who did not receive assessments so that staff can
specify why. This information is automatically combined
with other system information to compile administrative
reports. Administrators can generate and view reports on
user performance, clinic performance, and specific reports
(eg, refusals) in WUPRO in minutes (Figure 4).
Once basic EDC functionality was developed, implementation began with the goal of delivering the PROMIS
Physical Function, Pain Interference, and Depression CATs
to patients while staff registered them for their ambulatory
visit in the waiting room. A tiered schedule was drafted to
implement individual ambulatory clinics throughout the
department of orthopedic surgery. The order of clinics
scheduled was determined by WUPRO’s technical readiness
to handle the clinic population, proximity to campus, IT
resources, and patient volume.

FIG. 2.
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Within 2 weeks of clinic go-live, the project manager and
administrators held an educational session for clinical staff
who would use WUPRO. Staff had 1:1 hands-on training
and an opportunity to ask questions. For providers, a brief
overview on PROMIS was provided during a faculty
meeting with the project manager, department chair, and
physician champion available as resources for faculty
members who wanted further information regarding EDC
and PROMIS.
On clinical go-live days the project manager and clinical
administrator provided on-site support as necessary for staff.
Implementation progress was evaluated weekly using administrative reports generated in WUPRO for indicators of
success. Indicators included the overall assessment delivery
percentage to eligible patients (capture rate), the selfsufficiency of the EDC process, measured by the number of
Help Desk tickets put in related to technical problems, and

Rule system dashboard.
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FIG. 3.

Results displayed in chart. Figure 3 can be viewed in greater detail online at www.liebertpub.com/pop

patient acceptance of the EDC process, measured by refusal
rate for the assessment battery. Department directive established that patients at all ambulatory visits were to get
PROMIS CATs excluding patient refusals, nonresponsive
patients, patients younger than age 5 years, and patients
bypassing standard visit registration (eg, professional athletes). To measure the implementation process accurately,
the remaining population who did not meet exclusion criteria formed the eligible patient population used to measure
capture rate.
Overall implementation success was evaluated during a
pilot period of June 22, 2015–December 9, 2015. Reevaluation of long-term success was performed during the 8week period surrounding the 24-month anniversary of the
pilot (May 29, 2017–July 22, 2017). To determine EDC
impact on research, the number of PRO data requests
through the REDCap interface or SQL feed were counted.
This analysis was a retrospective quality improvement
project that included no Protected Health Information and
was exempt from institutional review board review.

battery. The number of help desk tickets put in by staff for
technical problems with WUPRO was zero. There were no
opportunities to collect PRO data lost related to outside
technical problems (eg, networking, Wi-Fi issues).
During the reevaluation period, there were 24,154 total
ambulatory visits. Patients refused the assessments in 249
visits (1.2%). After exclusion of ineligible patient visits,
staff reached a 99.4% capture rate, giving assessments to
21,134 of 21,257 eligible visits. Patient assessments were
completed at 20,122 of these visits (95.2%). There were
zero help desk tickets put in by staff for technical problems
with WUPRO during this period. Again, there were no opportunities to capture PRO data lost related to outside
technical problems during the period of this study.
Between January 2, 2016, and July 17, 2017 there were
27 research data queries completed that specifically included
PROMIS data coming from the SQL-fed mixing bowl of
PRO and EMR data. Two studies currently in review will
utilize the REDCap export function to automatically move
PRO data from WUPRO into REDCap.

Results

Discussion

During the pilot period there were 49,463 total ambulatory visits. Of these, patients at 649 visits (1.3%) refused the
assessment. After exclusion of ineligible patient visits,
44,831 (91% of total ambulatory visits) patient visits were
eligible to receive the PROMIS CATs via WUPRO. Of the
eligible visits, staff achieved a 99.0% (44,374/44,831 visits
given assessments) capture rate. Among the patients who
were given assessments, 99.4% (44,108) completed the

The high capture rate during both the pilot and reevaluation periods suggests that the simple, automated EDC
process facilitated by WUPRO was able to be completed
and sustained without too much disruption or burden to
staff. Simplifying the assessment selection process so the
department administrator can set up or modify assessment
selection rules and WUPRO can automatically select the
correct assessments for all ambulatory visits was essential in
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Administrative reports (user report).

turning a time-consuming process previously completed the
day before clinic into a 3 mouse clicks and scan process
completed in less than 10 seconds. The EDC process was
simple enough to be integrated easily into an existing clinical workflow at patient registration with minimal staff
burden. The simplicity of using WUPRO allowed for a more
effective 1:1 hands-on training approach to learn WUPRO,
leaving more time for questions and input. WUPRO’s ability
to automatically provide accurate, quantitative data through
administrative reports was crucial to ensuring staff accountability and supporting successful data collection. By
providing specific reports in real time, administration could
access and reference up-to-date reports as necessary when
reviewing department and staff performance without the
need for additional staff, such as a data officer,32 to provide
process compliance reports. The self-sufficiency enabled by
WUPRO’s administrative reporting enables timely performance analysis and targeted process improvement actions to
support a high level of data collection.
Utilizing a team approach throughout the development
process improved buy-in for WUPRO across divisions,
similar to other implementations.32 By including input from

across staff levels individuals did not feel WUPRO was
forced on them, but rather was a tool they helped build to
simplify assessment delivery and support better care. This
perception was strengthened by a number of ‘‘quality of
life’’ improvements made based upon their input. Examples
of these improvements include hiding excluded visit types
on schedules, disabling assign buttons on excluded patients,
and automatically providing reconcile system data on certain excluded visits used in administrative reports.
Because PRO collections are voluntary, the very low refusal rate suggests that most patients were not averse to the
EDC process. WUPRO makes the EDC process simpler for
patients by allowing them to receive and complete PROMIS
CATs via an iPad mini during registration, a time when the
patient usually is not busy with other tasks. The speeds at
which most patients can complete the PRO batteries usually
ensures assessments are completed before a patient is called
to the clinical area, where EDC is disruptive and can complicate the clinical visit. The very low refusal rate at the 24month window suggests providing the patient with PROMIS
assessments at every visit did not negatively affect longterm patient acceptance of the EDC process.

Downloaded by Washington Univ from www.liebertpub.com at 01/13/20. For personal use only.

478

This intervention was successful in integrating WUPRO
with the EMR, and PRO results were displayed in the patient chart in real time for clinical use. Although this feature
was identified previously as being transformative24 and was
a key requirement for the study institution’s providers,
availability of the data in the clinical chart did not drive any
notable examples of clinical use. Based on provider feedback, the lack of clinical meaning attached to PRO scores
remains a strong barrier to their widespread use. Instead, the
clearest impact of WUPRO was supporting PRO research
initiatives. The simplified process enabled by the WUPRO
SQL feed sped up data request fulfillment times. The
number of research requests fulfilled via the WUPRO SQL
Server-EMR linked data set suggests provider interest in
PRO measures, and research on this data ultimately may
help inform best clinical practices using PRO measures.
Also, the use of a unique identifying field common to both
data sources improves the level of data integrity over previously manual methods of data joining.
The focus on automation also has been applied with very
basic PRO data interpretation to support clinical care.
A threshold feature is being developed to provide automatic
interpretation and guidance to providers based upon a patient’s PRO scores. Initially, this feature will be used to
address heightened anxiety and depression scores that could
warrant mental health intervention based on departmental
guidelines derived from established score walkways.33 Patients with PRO scores surpassing threshold designations
will be flagged within WUPRO for designated staff and
they can print supplemental material for the patient via a
simple button. Automating the process of identifying patient scores and selecting the appropriate documents for the
patient will speed up and simplify the process without
detrimentally affecting existing workflows. After successful
initial implementations in the hand and tumor divisions, the
threshold function has supported the clinician’s ability to
now consider mental health at the point of care. Based on
2016 score data, once fully implemented across the department the threshold is expected to trigger for approximately 3416 unique patients (14.9%) comprising 4940
patient visits (5.1%) when set to a score of 65 on the depression CAT.
Limitations

One limitation of this study is that the study team cannot
definitively say why patients who refused did so. However,
the team believes that patients willing to complete the assessment battery at the visit were accepting of the EDC
process. It is unclear what the decrease in completion rate
indicates; however, the team feels that fatigue is not a factor
given the low burden associated with CATs.
Another limitation of this study is the inability to quantitatively analyze the effect of the EDC process on PRO
usage by providers in clinic. Although there was enthusiastic
support from the department chair and physician champions,
there was no mandate for the use of PRO data. Additionally,
a formal education process on the new PROs was not provided and, at the time of implementation, literature on
scores and clinical meaning was limited.
The study team also could not directly compare data request fulfillment times. Prior to WUPRO implementation,
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no standardized process was in place to request data, so
researchers may have had to make multiple requests from
multiple sources, manually transcribe data from the chart
directly, and/or manually join all of the data together,
making it infeasible to compare with the new method. Because of the recent release, the team was unable to analyze
the use of the WUPRO REDCap export feature; however,
the team expects that as PRO research and REDCap usage
increase, so will the use of this feature.
Lastly, although the study team did not lose any data
capture opportunities related to outside technical problems
during the study windows, some intermittent problems occurred outside of those windows. The largest problems encountered were related to networking certificate changes
disrupting iPad Wi-Fi connections that required a manual
update for all affected iPads. The total data capture opportunity lost is an unknown number; however, collections
were negatively affected for 2 days.
Conclusion

Successfully integrating PRO EDC into existing clinical
workflows was only possible by simplifying the EDC process by automating formerly manual steps. Identifying key
steps in existing workflows for automation during software
development through the team science approach led to
WUPRO-enabled EDC that fit into clinical workflows by
simplifying existing assessment delivery processes. Clinical
implementation also was supported by automation of allied
processes including on-demand administrative reports generation used for performance reviews, and problem identification, as well as rules to make schedules easier to view.
Although automation was key to implementing EDC and
providing actionable data for clinicians, the automations
themselves had no effect on clinical usage of PRO data.
Implications

The strong, high-integrity data collection enabled by this
system creates a strong foundation to clinically incorporate
PRO data into visits and drive clinical change. Additionally,
as clinical change occurs, this flexible, customized system is
well suited to expand functionality and continue to simplify
clinical processes, supporting clinical initiatives not otherwise possible.
Author Disclosure Statement

The authors declare that there are no conflicts of interest.
This research was not supported by any funding or agency in
the public, not-for-profit, or private sector.
References

1. Reeve WJ, Williams DH. When to operate: online patientreported outcome measures (PROMs) can help decide.
BMJ Case Rep 2016;2016:10.1136/bcr-2015-214153.
2. Wagner LI, Schink J, Bass M, et al. Bringing PROMIS to
practice: brief and precise symptom screening in ambulatory cancer care. Cancer 2015;121:927–934.
3. Durand MA, Carpenter L, Dolan H, et al. Do interventions
designed to support shared decision-making reduce health
inequalities? A systematic review and meta-analysis. PLoS
One 2014;9:e94670.

Downloaded by Washington Univ from www.liebertpub.com at 01/13/20. For personal use only.

AUTOMATION AND ELECTRONIC CAPTURE OF PRO DATA

4. Glass KE, Wills CE, Holloman C, et al. Shared decision
making and other variables as correlates of satisfaction with
health care decisions in a United States national survey.
Patient Educ Couns 2012;88:100–105.
5. Shabason JE, Mao JJ, Frankel ES, Vapiwala N. Shared
decision-making and patient control in radiation oncology:
implications for patient satisfaction. Cancer 2014;120:
1863–1870.
6. Cella D, Riley W, Stone A, et al. The Patient-Reported
Outcomes Measurement Information System (PROMIS)
developed and tested its first wave of adult self-reported
health outcome item banks: 2005–2008. J Clin Epidemiol
2010;63:1179–1194.
7. Fries JF, Krishnan E, Rose M, Lingala B, Bruce B. Improved responsiveness and reduced sample size requirements of PROMIS physical function scales with item
response theory. Arthritis Res Ther 2011;13:R147.
8. Fries J, Rose M, Krishnan E. The PROMIS of better outcome
assessment: responsiveness, floor and ceiling effects, and internet administration. J Rheumatol 2011;38:1759–1764.
9. Hung M, Stuart AR, Higgins TF, Saltzman CL, Kubiak EN.
Computerized adaptive testing using the PROMIS physical
function item bank reduces test burden with less ceiling
effects compared with the short musculoskeletal function
assessment in orthopaedic trauma patients. J Orthop Trauma 2014;28:439–444.
10. Tyser AR, Beckmann J, Franklin JD, et al. Evaluation of
the PROMIS physical function computer adaptive test in
the upper extremity. J Hand Surg Am 2014;39:2047–2051.
11. Senders A, Hanes D, Bourdette D, Whitham R, Shinto L.
Reducing survey burden: feasibility and validity of PROMIS measures in multiple sclerosis. Mult Scler 2014;20:
1102–1111.
12. Alattas SA, Smith T, Bhatti M, Wilson-Nunn D, Donell S.
Greater pre-operative anxiety, pain and poorer function
predict a worse outcome of a total knee arthroplasty. Knee
Surg Sports Traumatol Arthrosc 2017;11:3403–3410.
13. Ali A, Lindstrand A, Sundberg M, Flivik G. Preoperative
anxiety and depression correlate with dissatisfaction after
total knee arthroplasty: a prospective longitudinal cohort
study of 186 patients, with 4-year follow-up. J Arthroplasty
2017;32:767–770.
14. Blackburn J, Qureshi A, Amirfeyz R, Bannister G. Does
preoperative anxiety and depression predict satisfaction
after total knee replacement? Knee 2012;19:522–524.
15. Mayo BC, Massel DH, Bohl DD, et al. Preoperative mental
health status may not be predictive of improvements in
patient-reported outcomes following an anterior cervical
discectomy and fusion. J Neurosurg Spine 2017;26:177–
182.
16. Warrington L, Absolom K, Velikova G. Integrated care
pathways for cancer survivors - a role for patient-reported
outcome measures and health informatics. Acta Oncol
2015;54:600–608.
17. Weber BA, Yarandi H, Rowe MA, Weber JP. A comparison study: paper-based versus web-based data collection
and management. Appl Nurs Res 2005;18:182–185.
18. Welker JA. Implementation of electronic data capture
systems: barriers and solutions. Contemp Clin Trials 2007;
28:329–336.
19. Desantis D, Baverstock RJ, Civitarese A, Crump RT,
Carlson KV. A clinical perspective on electronically collecting patient-reported outcomes at the point-of-care for
overactive bladder. Can Urol Assoc J 2016;10:E359–E366.

479

20. Aiello EJ, Taplin S, Reid R, et al. In a randomized controlled trial, patients preferred electronic data collection of
breast cancer risk-factor information in a mammography
setting. J Clin Epidemiol 2006;59:77–81.
21. Everson J, Kocher KE, Adler-Milstein J. Health information exchange associated with improved emergency department care through faster accessing of patient
information from outside organizations. J Am Med Inform
Assoc 2017;24(e1):e103–e110.
22. Basch E, Abernethy AP: Supporting clinical practice decisions with real time patient-reported outcomes. J Clin
Oncol 2011;29:954–956.
23. Harle CA, Listhaus A, Covarrubias CM, et al. Overcoming
barriers to implementing patient-reported outcomes in an
electronic health record: a case report. J Am Med Inform
Assoc 2016;23:74–79.
24. Jensen RE, Rothrock N, DeWitt EM, et al. The role of
technical advances in the adoption and integration of
patient-reported outcomes in clinical care. Med Care 2015;
53:153–159.
25. Schick-Makaroff K, Molzahn A. Strategies to use tablet
computers for collection of electronic patient-reported
outcomes. Health Qual Life Outcomes 2015;13:2.
26. LeBlanc TW, Abernethy AP. Patient-reported outcomes in
cancer care - hearing the patient voice at greater volume.
Nat Rev Clin Oncol 2017;14:763–772.
27. Hermsen ED, McDaneld PM, Eiland EH 3rd, et al.
Breaking down the barriers: challenges with development
and implementation of an industry-sponsored antimicrobial
stewardship data collection and analysis tool. Clin Infect
Dis 2014;59 (suppl 3):S179–S184.
28. Abernethy AP, Ahmad A, Zafar SY, Wheeler JL, Reese JB,
Lyerly HK. Electronic patient-reported data capture as a
foundation of rapid learning cancer care. Med Care 2010;
48(6 suppl):S32–S38.
29. Eden KB, Totten AM, Kassakian SZ, et al. Barriers and
facilitators to exchanging health information: a systematic
review. Int J Med Inform 2016;88:44–51.
30. Jensen RE, Snyder CF, Abernethy AP, et al. Review of
electronic patient-reported outcomes systems used in cancer clinical care. J Oncol Pract 2013;10:e215–e222.
31. Lorenzi NM, Novak LL, Weiss JB, Gadd CS, Unertl KM.
Crossing the implementation chasm: a proposal for bold
action. J Am Med Inform Assoc 2008;15:290–296.
32. Malhotra K, Buraimoh O, Thornton J, Cullen N, Singh D,
Goldberg AJ. Electronic capture of patient-reported and
clinician-reported outcome measures in an elective orthopaedic setting: a retrospective cohort analysis. BMJ Open
2016;6:e011975.
33. Choi SW, Schalet B, Cook KF, Cella D. Establishing a
common metric for depressive symptoms: linking the BDIII, CES-D, and PHQ-9 to PROMIS depression. Psychol
Assess 2014;26:513–527.

Address correspondence to::
Jason M. Guattery, MS
Department of Orthopaedic Surgery
University of Pittsburgh
3471 Fifth Avenue
Suite 911, Room 904
Pittsburgh, PA 15213
E-mail: jag307@pitt.edu

